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ON-THE-JOB TRAINING OF NEW HIRES

John H. Bishop
Center for Advanced Human Resource Studies
New York State School of Industrial and Labor Relations
Comell University
Ithaca, New York 14851-0953

If the Germans had any secret weapon in the post-1973 economic difficulties, it is the techmical
mmddwirmkfau.whi&kinmmﬂwpm&nofﬂ:irmﬁmhipsym
~Limprectx and Hayes, 1982, p.139.

Immmmlmedmwmismv«ym..mpbwmkﬁngkmnhm
effective. ~Yutaka Kosai, President, Japan Center for Economic Research, 1989

The heart of this new [flexible] manufacturing landscape is the management of manufacturing
Mxmmmmm;mmxomemmMzm'mw
development. —~Ramchandran Jaikumar, 1986, p. 75.

Amhgnmnherofeocmmalepointingtoemployetspomo!edmhinguacﬁdcalingxedientin
a nation’s competitiveness. American employers appear 10 devote less time and resources to the training of entry
levelblueeolhr.claialmdmioeunployeathmmployminGununymdhpan(Limpued:mHaya
1982, Mincer and Higuchi 1988, Koike 1984, Noll et al 1984, Wiederhold-Fritz 1985). In the 1983 Current
PopuhﬁoaSurvey.mlpraeunofwkznwkhltoSymof:ummpaedhavhgreceiwdskiu
improvement training from their current employer (Hollenbeck and Wilkie 1985). Amalyzing 1982 NLS-Youth
dm-.Pamm(IW)repaudmmlyuwdopemxofmeymgwkmhcmmmmd
hbomjohnpmedﬂmitw'vaym'mu"meskillxllmlleunhgmldbevﬂuableingaﬁn;abeuer
job.”  The payoffs to gewting jobe which offer tmaining appear to be very high, however. In Parson's study,
having a high leaming job rather than a no leaming job in 1979 increased a male youth's 1982 wage rase by 13.7
percent. Whikﬁelmmhﬂmald\eﬂea.lml981jobuhedwamby7.2pamwlmitmahigh
leaming job rather than a no leaming job.

lfdnuyo«sma:d:jo&mnwbmndakwhym'taﬂjoumm? If one were 10 put thig
queuimtomanployer.hewouldpoimmmehid\mmnmofyomhudnpﬁmuymwhylnamot
afford 1o train new e.nployees more intensely. For American workers with less than one year of tenure, the
probability of a s=paration in the next 12 months is 59 percent. Since comparably defined tumover is only 20
pumhdnUniadKinmwNpaminlapnn.nuion*'diﬂumintmwvermldbeamjortwon
for the low levels of training investment in the US, if the employer’s explanation is right (OECD, 1984, Table 33
and 34). )

‘lhdneoryofon—the-jobtnhhguys,howem.muifmmismwmvapmpauiduwm
matter, ‘lhworkerpaysthefullcomofmeminingwmpstheﬁlnmmumﬂmis
mbleqmmnm.sothedecisiontomdcmkcminingshwldbeindepmdauofmpecﬁvemer. The
problem with the prediction that workers pay all of the coms of general taining is that analyses of large
representative data sets generally fail to confirm it. In Parson’s (1985, table 7.6) study, when a youth reported
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that it was “very true” that “the skills {1 am] leaming would be valuable in geiting a better job™, his job paid on
average 2.4 1o 14 percent more than when the above statement was “not af all true” even with an extensive set
of controls for schooling and academic achievement included in the model. Bishop and Kang (1988) have
conducted another test of this hypothesis in the 1984 follow up of the High School and Beyond seniors by
regressing the log of the deflated starting wage of the current or most recent job on indicators of the receipt of
employer sponsored training. Here again, the jobs offering some training rather than none or which offer greater
amounts of training paid higher starting wage raes even when a whole amay of human capital characteristics were
controlled. For females the positive effect of receiving training on the starting wage was etacistically significant,
Adding dummies for occupation and industry did not change the results appeeciably.

It could be argued, however, that these findings do not constitute a decisive refutation of the proposition
that workers pay all of the costs of general training. Hiring decision makers are probably better at assessing the
ability of job candidases than econometricians who are limited to the information in the NLS or HSB daa file.
The positive association between wages and training arises, it could be argued, because workers who are highly
able (in ways not observed by the analyst) are both paid more and also recruited for jobs that require large
amounts of training.

Unobserved heierogeneity no doubt contributes to the positive association between training and starting
wage rates, but to transform a large negative structural relationship imto a statisucally significant positive
rehdaulﬁpsjtmducﬁbed.s&th;ofnmablejobappliwtsinwhighm‘min;jobswwldhavetohevery
powerful indead. If such a selection process were operating, access to training should depend on ability factors
that are visible to the amalyse as well as on factors that are not visible to the analyst. Yet models estimated by
Parsons and by Bishop and Kang failed to find large effects of ability proxies such as test scores, grades, and
being a disciplined student on the probability of receiving training.

One possible explanation of these anomalous findings is that the training is specific and the employer is
financing all of its costs. But standard models of the sharing of the costs of specific training do not predict that
employers pay all of its costs and some of the new revisionist theories—Salop and Salop's (1976) adverse selection
theory—predict that smployers pay none of the costs of specific training. A specific training explanation of the
these findings is particularly perplexing when to all outward appearances the training is largely general.

Empirical tests of the theory of on-the-job training have been severely hampered by the absence of data
on the key theoretical constructs of the theory-general training, specific training and productivity growth. Data
on wage growth and tumover have been used to test various propositions of the theory, but definitive results have
been clusive because the large number of unobservables result in there being at least two explanations for any
given 3t of phenomena (Garen, 1987). I hope in this paper to overcome some of the limitations of previous
research by analyzing the firm large-scale data set to cowtain measures of the time devoted 10 training activities

-Guring the first three months on the job, who does the training, the generality of training and the productivity of

the employees both during and after the receipt of training.

The peper is organized as follows. The first section describes how the daa has been collected and how
the measures of worker productivity and of time devoted 0 new hire training were constructed. Secion 2 presents
tabulations of this data by occupation, establishment size, industry, previous relevant work experience, age and
education. Secticn 3 contains 3 very simple theory of training investment and then offers a multivariate analysis
of the determinants of training investment. Section 4 analyzes the effect of training on productivity growth of new
hires focusing on how the impacts of tra.qing depend on who provides the training, the size of the establishment
and the generality of the maining. Section 5 examines the effect of training on wage growth during the first 2

-
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yﬂ'ﬂmﬂlejobwtlmmpwmwngcrareeﬁecuwid\dnpmduaivityeffeasutinuwdinsecﬁm4-
Section6euminadneetfeaofminingonmmoverwpmwﬁons. The paper concludes with a summary of
the major findings and a discussion of how the findings may illuminate the causes of the lower levels of on-
dae-jobminin;fotnewhilainmeUSthaninGem\anyandhpm.

L DATA ON TRAINING AND PRODUCTIVITY GROWTH

The analvsis is based on data from a survey of 3.412 employers sponsored by the National Institute on
Education (NIE) and the Nations! Center for Research in Vocational Education (NCRVE) conducted between
February and June 1982, The survey was the second wave of a two-wave longitudinal survey of employers from
swmbmmd&muy. The first wave was funded by the U.S. Department of Labor to
mﬂwdﬂamuuhbwm:haeﬂmofﬂnﬁmploymowmmity Pilot Projects (EOPP). The survey
encompessed 10 EOPP pilot sites and 18 comparison sites selected for their similarity to the pilot sites. The ES-
202 lists of companies paying unemployment insurance taxes provided the sample frame for the survey. Because
of the interest in low wage labor markets, the sample design specified that establishments in industries with a
relatively high proportion of low-wage workers be over sampled. The tax paying units were stratified by the
estimated number of low wage employees and the number of establishments selected from each strata was roughly
inpmponimmunesﬁnuwdmmbaoflwmnworkeaudwmblid\muinmnm Within strata the
selection was random, msuneywucmdmmdoverd\ephmemdobuimdammeofﬁpemnn

The second wave agempeed to interview all of the respondents in the first-wave survey. About 70 percent
ofmeaitimlmpmdaucomplemdsumysfortltmmve. Most of the respondents were the
owner/manager of small firms who were quite familiar with the performance of each of the firm's er “ayees.
Seventy percent of the establishments had fewer than S0 employees, and only 12 percent had more wan 200
employees. In large organizations the primary respondent was the person in charge of hiring, genenally the
personnel officer. If the primary respondent was unable to answer questions about the training received by newly
hixedworkmhmemnpledjob.d\upmofmeinmicwmmplaedbyulkingtoasupavisororsam
clse with line responsibility.

The employers who received the full questionnaire were asked to select "the last new employee your
company hired prior (0 August 1981 regardess of whether that person is still employed by your company.” Only
ﬁﬂmbyeuhadhixedsonminu\etinnfnmmqumedmddmeemployeuconaimemesunpleused
in the smdy.

mmpmtwaukedwmpmhowmhtimtypiulnewhim for this job spent during the first
three months of employment in four different kinds of training activities: (1) watching others do tie job rather than
doing it themseives, (2) formal training programs, (3) informal individualized training and extra supervision by
management and line supervisors, and (4) informal individualized training and extra supervision by co-workers.
For the sample of firms and jobs, the means for the 1ypical worker were 47.3 hours watching others do the job
(Tw), 10.7 hours for formal training programs (Ty). 51 hours for informal training by management (T,), 24.2 hours
for informal training by co-workers (To). A copy of the relevant portions of the questionnaire is available from
the author.

A maining time index was construcred by first valuing trainer and trainee time relative to that of workers
with two years of tenure in that job and then combining the time invested in training activitics during the first
three months on the job. ﬂ:qemploymmpomdumwo&znwithmymoﬂcminu\ejobawnged
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mnuwm(mmmmmmmm)mumnmﬁ
hires during their first three months on the job. This ratio was calculated for each job/worker casegory and used
to place a relative value Gn coworker time devoted to training.' The management staff members who provide
formal and informal training were assumed to be paid 1.5 times the wage of coworkers. Formal training involves
four kinds of coses: development costs, facility costs, trainer time and trainee time. Sometimes, it is one-on-one
and sometimes it is done in groups but since most of the establishments in this study are small, class size was-
probably small a3 well. Consoquently, it was assumed that when all the costs of formal training other than the
trainee’s time are lumped together—development costs, training materials costs and the value of the trainer’s time-
-they are about 25 percent greater than the time costs of the trainee.’ When sipervisors and coworkers are giving
informal training t0 a new employee, the trainee is almost invarisbly directly invoived in a production activity.
Employers report that for informal training, the trainees are rypically as productive while being trained as they are
when working alone (Hollenbeck and Smith 1984). Consequently, informal training is assumed to involve only
the investment of the trainer’s time. Thus in units of coworker time the value of trainer time is:

Valued Trainer Time = To + 15T, + T, ()
In units of Laainee time, the time the trainee spends not producing because of training activities is:

Traince Time = Ty + T, (v3)
The total investment in training in trainee time units® is:

Tota! Training Investment = Ty + Ty + (Te + 1.5*Ts + T,WRP. 3)
where

RP = the productivity of the average new hire during the first 3 months divided by the productivity of typical

worker with two years’ tenure

The arithmetic mean of this index is 209 hours, implying that the value of the time invested in training a typical
new employee in the first three months is about 40 percent of the output that the trainee can produce working full-
time during the first three months on the job.

". The use of the ratio to estimate the relative productivity implicitly involves an assumption that the
productivity reports received from employers are a proportional transformation of true productivity plus a random
error.  The mknown factor of proportionality can be different for every job, every firm and cvery respondent but
a single respondent is assumod to usc the same proporionality factor when answering our questions. If
alteratively it were sssumed that these reports exaggerate the rite of growth of productivity with tenure by a factor
of 2, estimates of training investment would be 7 to 15 percent lower. Comparisons across occupations or of new
hires with different qualifications would not change apprecisbly.

’.WunmmmbeuﬁuWy.m fixed costs of developing the training package and
hiring a trainer are spread over a larger number of trainees. This means that the average hourly cost of formal
training is generally smalicr &t large companies than small companies. For the small companies included in this
stady wae astumed that the cost factor for formal training was roughly 1.8 times the value of an experienced
coworker’s time. For establishments with more than 200 employees, cost factors for formal training would be
much lower, possibly between 1.2 and 1.4.

’.mm'ummdanmmmfownﬁhgﬁﬁﬁummuymhﬁm
This implies that if the sum of the hours devosed to individual activities is greaser than 520, that a reporting error
has occurred which overstases investment in training. In the few cases where the sum of hours devoted to training
exceeded 520, the training time index was adjusted downward by the ratio of 520 to the sum of the hours reported
for individual activities. This procedure reduces the mean of the index by asout 10 percent. The com of the
trainer and amortization of training package development costs was assumed to be two-thirds of the foregone
Wiam.&whmmt;aﬁmwﬁm“mmmmm Thas 1.8
= D1S +
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The survey asked the employer (or in larger firms the immediate supervisor) to report on productivity of
the typical individual hired in the job after two weeks, during the next 11 weeks and at the end of two years at
the firm. The rating was made on a "scale of zero to 100 where 100 equals the maximum productivity rating any
of your employees in QNAME'S) position can obxain and z¢ro is absolusely no productivity by your employee.”
For the full data set at the mean values of these indexes of reported productivity were 49.0 for the first two weeks,
64.5 for the next 11 weeks and 81.4 at the time of the interview. The quastions asking for a rating of the
ptoducﬁvityofpaﬁwhrwhmhdammpowemeofmlycﬁm Comparably defined nonresponse
mufcroduqmuimsm&Zpemforpmimnrelevmeupetience.S.Zpacuuforage.&?pumtfcr
m&timfwdtmsvaninhfmalmhingbynwvhor.mdi?pmforamq\m
sequence from which stanting wage rase is caiculated. The low-nonresponse rate implies that our respondents felt
d\uﬂnymupableofnukh;awhjudgmandmwmnforhq\uﬁtyofthednthurmlu.

mmmmmpfoduaivityofrecaulyhimdempbyeadomtmmwodmﬁvityin
any absolute sense and therefore are not comparable across firms or across jobs in a firm. Rather, they are
iumdedumiotclleindiamofdleulxivepmdmivityofuypicll(orapuﬁmhr)workerudiffmpoim
in their tenure at a firm. Under an assumpion that these productivity irdexes are proportional transformations of
tmepmdwtivityphuarlndaneﬂor.puunugcdifremmeellnmofunpmducﬁvitthwiube
unbiased estimators of percentage differences in true productivity. If the variations in the productivity scores
wmwmexmeﬂnmmevaﬁuimindaemseprodmﬁvity.maﬁmofpamugc
differences in productivity between two workers will be biased upward. Even though it is xssible for a worker’s
true productivity to be negative. the scale was defined as having a lower limit of zero. Floors and ceilings on
4 scale typically cause measurement efTors to be negatively correlated with the true value. If this is the case, then
our estimates of percentage differences in productivity between two workers will be biased downward. This lagter
type of bias appears 10 be more likely than the former.

Hmmwdnmukymmimmluhmmmuofmmdiﬁmm
inmmmwvmmm;hmpbmfmmmﬁngmmm«va
of productivity in this and other data sets. If pairs of workers who are still at the firm are used to construct 2
coefficient of varistion for this data set, it averages .13 for sales clerks, clerical, service and blue collar workers.
Thi:ectimofmecoefﬁciauofnmﬁmismlleflhlnxheenimofmecoeﬁciemofvuiaﬁonforyeariy
mxdaivedﬁwnmﬂyskofobjeuinmiombmumofmﬂmmimm.35forsak=cled:s.
.l“famﬂ-skiﬂedbhncolluwm.zsincnﬁjobs..lﬂformminmnimcieﬁcdjobsmd.nsin
clerical jobs with decision making responsibilities (Hunter, Schmidt and Judiesch 1988). This means that the
aﬁmoﬂheeﬁeaoftniningonpmduaivitygm\whmpouedinmispnpermpmblblycmsavaﬁve. The
faaﬂmxheemploy«ismpaﬁngonunpmpvoduaivityofpmiwhremployeamydmmbhmin
daca but it is not clear how estimases of productivity growth rates might be influenced by this problem.

mmalsomundofdleshmmpmductivitypeultyd\atmlnwhennewworﬁusmhimd.
mispmduaivitypenﬂtyhamem:umoppomnitymofmhwrtimmdmlowermpmofthe
trainee resulling from the worker's lack of familiarity with the job and the time devoted to training. When
explemdinmof:heopponunixyconof:hetimofaworkerwithmywsoftenureumeﬁm. the new
hire penalty during the first three months on the job is equal to:

Productivity Penalty = | - NP @
NP = RPIP - To+ 15*Tc + T, &)
520 520
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where

NP = productivity net of training cost of typical new hire

TP = time attempting to produce.
There is some uncertainty about the comrect way to aggregate training time and productivity growth effects, so three
different extimates of the penakty are presensed. The preferred “liberal” estimate of the penalty assumes TP =
520 - Te - Ts. This estimate assumes there is no double counting of training costs: ie. that when the employers
told us that new employees were 26 pescent less productive than workers with 2 years of tenure, they were not
fmhgmmuabahﬁmmefutﬂmmnpemntofdlenewhim'timewnspeminamhin;aaivity
which produced virtually no output (watthing others and formal training). The conservative double counting
estimate of training costs assumes that TP = 520. In other words, it is assumed that the lower productivity
reported for new workers reflecis in part that portion of their time devoted to formal training and watching others
do the work. The ultra conservative estimate of the penalty uses the consesvative double counting assumptions
and also substinzes an average of RP and 1 for RP. This estimate assumes thas the reports of productivity growth
made by respondent employers exaggerates true productivity growth by a factor of 2.

2. ESTIMATES OF THE MAGNITUDE OF ON-THE-JOB TRAINING
IN THE FIRST THREE MONTHS OF A JOB
We will begin by examining how the costs and consequences of initial on-the-job training vary by
occupation, industry, establishment size, and the previous relevant job experience, age, and schooling of the
employee. Multivariate modeis of the determinants of the length axd intensity of training are presented in section
3 of the paper.

Occupation

The impact of occupation on the amount of on the-job training typically received by a new employee is
examined in Table 1. The first four rows of the table describe how the average number of hours devoted to four
distinct training activities during the first 3 months after being hired varies by occupation. Even jobs that are
thought to require little skill-service jobs-—-seem to involved a considerable amount of training during the first 3
months: an average of 33 hours of watching others, 5.7 hours of formal training, 35 hours of informal training
by management and 17 hours of training by coworkers. Other occupations devoted considerably more time to
training. The distribution of training activities was similar across occupations, however. The typical trainee spent
most of his training time watching others do the job or being shown the job by a supervisor. Roughly equal
amounts of time were spent in each. Informal training by coworkers is next most important and formal training
provided by specialized training personnel accounted for an average of only S to 10 percent of the time new hires
were engaged in a training activities.

The fifth row of the table summarizes this information into an estimate of investment in training during
the fir 3 months on the job. The index valued the time that managers, coworkers and the mainee devote to
training and expressed it in terms of hours of trainee time. Training investment for service jobs was estimated
to be 130 hours implying that the time invested in training a typical newly hired service worker in the first 3
months was equal in value to about 25 percent (130/520) of that worker’s potential productivity during that period.
Investments in training were considerably greater in other occupations. Retsil (and service sector) saies and blue
collar jobs had a mean index of 185 to 200 hours respectively or 35 to 38 percent of the new employee’s potential
productivity. Clerical jobs typically required the equivalent of about 235 hours of taining or about 45 percent
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of the new worker’s potential output. Professional, managerial and non retail sales workers required the equivalent
ofabommhomofm-u-jobmhhgormmywmtofunemwworkcr'spomtiuoutpm.

ﬂzﬁxdlmofd\eubkmmdlegammﬁcmnofd\emmtothequatim'nownunyweeb
dmhabfwanewanployeehiredforﬂ\ispositianobecotmﬁxllymimdandqudiﬁedifheormehuno
mwmmmmmmmwthkpmidedmmnp" Segvice jobs were reported to
tequi:emamgeofonly.‘im‘weeksofmining.muilnlesmdclericaljobsslizhﬂymder7weeks.and
professional and managerial over 10 weeks!

This training seemed o have the hoped-for result of increasing the productivity of the new employees.
mwmv&yofmwemployeahcmsedquiwmpidly(bymuﬂ:lyathird)dmingﬂteﬁ:stnmd:or
s0 at the firm (see cow 7), Despite the much greater time inicrval, the percentage increases between the first
qmaddnaﬂofﬂnseea\dm(uemS)nmmnllerdmdmedmingmeurliapaiodforbl:c
collar, service, clerical and sales jots. Fwduemwmmmginmmmdlwningbydoingmto
behrphdnﬁmfewmond\smd\ejobbutodinﬁnishnpidlytherufner. In the higher level, managerial and
wmwmhmiviiymlnmefbamﬂaemhdu\dudlnmmmaninmeﬁ:n
few months. This reflects the more prolonged training period for these occupations. The occunations which
mmmﬁmmmtg-dnmbemwimhmumpﬁmmmsmdmmh
productivity with tenure, naereponedpmduc:ivityofserviceworkmimpmvedanavenseofzspetmtinme
first month or 50 and a further 17 percent in the next 21 monthe, Occupations for which a lot of time is devoted
tomhilgind!eﬁm:imm—mfmiunk.cleﬁalmm.mammmempmuﬁmmideofmﬂ
mmim&omwh‘velmﬂlmamgemmwptoductivityasmeworker
gains in tenure, Cleﬁalw«hu:.forimnnce,mreponedtobeimpmvhgdwirpmdueﬁvitybywpacemin
meﬁmmomhorsouubyamnmtbymemdofthesecmdywonmejob.

‘l‘haevcrynpidrmofpmanivitymwdnsuuutthumemioofd\epmduaivityinauumd\ecom
of training (combining both worker and employer benefits and costs) may be extremely high during the rirst
months of employment. Forcleriedmbtsdletmdmofmmgdmingmefm3momlum235hm
or .113 of a year’s output by a worker whose skill level is equal to that of a new employee. Since this figure
i.nnuppcrbomdontheinvemnuudmcmxributed:omewpmtpinduﬁngmeﬁmmm\son:hejob.
the average gross rate of return must have been above 354% per year (40/.113). Since the intensity of training
investment falls with tenure at the firm, the cost of training investment during the next 21 months cannot have
exceeded 7875 (1.75°235/520) of a year’s productivity by a newly hired worker. This implies thas the average
gross rae of retum to training investments during this 21 month period exceeded 40% per year (.32/.7875).
Hm.mﬁ\ummofmwuﬁninghmmtmlowmdsomeoflhenhhpmdum‘vity
results from leaming by doing not training. Multivariate cross section models of productivity growth which yield
evidawemmenm;halpmduaivityofminingmmmwdinsecﬁon4ofd\epaper.

Omofdtecumqmofmeheavyinveumentsind\eminin;ofnewhituisthunewmployeumke
significantly smaller contributions 10 the firm's current output than other workers who have been with the firm for
a couple of years or more. The time specifically devoted to formal and informal training activities is not the only
penaky incurred when a new employee is hired. lnmjohc.skillsmdevelopedandmﬁnedﬂmghpmdce.
Leaming by doing as it is called may not actually involve spending time away from a directly productive activity,
It is comly, nevertheless, for the new worker is less productive than experienced workers. Thus the productivity

“. If the arithmetic mesn were being reported these numbers would be considerably larger. Nevertheless these
numbers seem low especially for professional and managerial jobs.
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penalty when a new worker is hired has two components: training investments and the lower productivity of the
mwhrmddtﬁmodmsdcvotemnishgthemwatu‘spmducﬁvity.
Eﬁiuuuofdwshmmpmdwdvitymal«yﬁmammkhhedmpmwdhm&llof
the table. Mmmbaspmﬁdeamﬂ\guidetounmmim&fofdnadmmwwim
exmion:wriedmbyhiﬁngaddiﬁmﬂwkeumwmmbymmgemm The other major
component of adjustment costs~recruitment and selection coss—tend to amount to only about 1 percent of a year's
output by an experienced worker. The new hire productivity penalty is much larger. During just the first 3
m&mqﬁvmmmfwmmnwmampofamlmondumtpmbymexpuienwd
worker using conservative assumptions about double counting. For professional, managerial and sales
Mmmmmmmm.dcpaﬂqawnmmmsmﬂsofwwby
experienced occupants of the job. The large magnitude of these costs helps explain why emoloyers tend to hire
mwmbyeaaﬂywhenduinaweinduwadkpemﬁvedtobelmgl&ing.

Esahlishment Size

The relationship between establishment size and training was curvilinear (see Table 2). The very largest
and very smallest (10 or fewer employers) esmablishments invested the greatest amount of time in training.
Mmmspeutﬁhammhﬁngu\enewmployeeumemdleumblishmmdonly“houxsat
esuablishments with 11 to 50 employees. The very smallest establishment invested 43 percent of a new hire's
MMMM4M)Mgmﬁm3nmduinminh;whilemenextlmsizewem(ll-
50 employees) inveswed only 35 percent of the new hire’s time. Those with more than 200 employees invested
48 percent of the new hires time in training. The curvilinearity remains when other determinants of training are
controlled. Reflecting the partern of investment in training, wage increases also exhibited a curvilinear pamem
being bigger in the very smallest and very largest establishments.

Rzpandhaeminmvitydidm.bowem.hueamwﬂtampm Racher there was a
mmr«mwmmmmmumummmum The very
mmﬂiﬂmm'mwda”mvmduaivity‘minuweﬁmfewnmdumdaﬁ:mmpmm
increase by the end of the second year. The largest establishments reported a 49 percent increase in the first few
monthe and a 34 percent increase during the next 21 months. Such a dramatic contrast between the pattem of
training investments (input) and training outcomes is unusual. The relationship between training investment
nmadhtinemiuaimSofTablul-S)andrmmtomuinmnu\eirmwehpzwmdﬁty(ﬁm
7 or line 8) is described by:

Eﬂ;’f‘ = %P = AGROR()(Total Training Investment) )

where

AGROR, is the average gross rate of return on dollars of investment in the training of stayers at the j*
embli.shm

The lower percentage productivity growth to investment ratio of tiny establishments implies that either they have
a lower AR, or a lower €, It is unlikely that tiny establishments have lower AGROR, for they have higher
tumover and poorer access 1o capital markets. The probable explanation of their small AP is a lower opportunity
com of time devoted to training (8). The opportunity cost of managerial, coworker and trainee time devoted to
i\foundn‘nilgue|ihclytobelmbeauemllaublidtmmmbletospmdd\erhkofmmic
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TABLE 2

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEE
BY

ESTABLISHMENT SIZE

Number of Employees

0-10 11.50 51-200 201+
H S in Traini
in First 3 Months
Watching others do the job 487 454 48.3 554
Formal training programs 11.8 74 c2 17.0
Informal training by management 59.1 444 528 480
Informal training by coworkers 233 243 275 324
Investment in Training Time 224 1835 213 248
Weeks to become fuily trained if
no previous experience 8.1 6.4 6.1 83
Increase in Reported
Productivity (%)
Betw. first 2 wks. & next 10 wks. 29% 33% 37% 49%
Betw. first 3 mos. & end of year 2 26% 24% 26% 34%
MM}W ncrivity of Wkr with 2 Yrs. T
Liberal assumptions 55% 50% 55% 61%
Conservative z<-umptions 46% 2% 46% 51%
Ultraconservative assumptions 34% 30% 34% 37%
Bt 2 Yis (%) 1211 7.3 8.7 9.6
-Number of cases 792 678 296 123

NOTE: Sample is limited to jobs for which all the necessary questions on wage rates,

training tir -, and productivity were answered.

-
i
-

Cw
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demand as well as larger establishments and sc must typically operate with a higher rario of capacity (staff on
hand) to demand (staff ineracting with a customer or engaged in production). Scheduling of training is also
probably more flexible so training can be done during periods of slack work when opportunity costs of trainer and
traine2 time are low.

Relevant Wotk Experience

The associstion between training investments that are typicaily made in rew hires and previous relevant
expetience of the individual actually hired is presented in Table 3. Jobs which were filled by new hires with less
than one year of previous relevant experience, typicaily involve new hire training investment that was 4S percent
of the new hire’s potential productivity. For jobs filled by new hires with 10 years of previous relevant experience
wraining investment averaged 29 percenz of potential productivity. This occured in the face of a strong tendency
for the jobs obtained by those with a great deal of relevam exerience to be jobs that require a considerably
longer training period (see line 5). Clearly when employers filled jobs that require a great deal of training if
workers have no previous experience, they tended to give preference to candidates that because of their previous
experience were less comtly to train. Note also that jobs filled by new hires with greater previous relevant
expetience received substantially higher wage rates (see line 10).

The patern of productivity and wage increase follow the pattem of investment. Those with the least
experience started out considerably less productive but their productivity grew from this lower base at a faster rate.
Their wage rases start lower but rise faster. The new hires with more than 10 years of previous experience, started
out more productive and were paid a higher wage. Their productivity rose but az a slower rate and they received
no incresse in their real wage.

Age

The association between the training normaily given to new hires and the age of the new hire is described
in Table 4. The relationship was curvilinear. The 25 to 29 year old age group appears to obtain jobs offering
the greatest amount of training to typical new hires--235 hours. Teenagers typically entered jobs requiring about
206 hours and those over forty typically entered jobs requiring the least training—156 hours. Productivity growth
and wage increases seem to follow an imeguiar pattern that was roughly curvilinear with a peak in the 20-24 age
group. The average wage of a worker with 2 years of tenure in the firm was curvilinearly related to age with
the peak in the 30 10 39 age bracket.

Schooling: Type and Amount

The relationship between type and amount of schooling of the new hire and the on-the-job training typically
received by the typical occupamt of the job is explored in Table S.
One would expect schooling to be positively related to the rate ar which a new hire can leam new skills. This
led to a hypothesis that employers would tend to select the better educated job applicants for jobs that require a
grers deal of training.  When the job being filled requires a grcat deal of training if the new hire has no
experience, we would also expect employers to attempt to reduce training costs by giving preference to the
graduates of relevant vocational training programs.

Both of these hypotheses were supporied by the data. People with more schooling and with relevant
vocational training in school took jobs that have longer training periods for inexperienced workers and that offer
more intensive training during the first three monthx on the job. High school drop outs with no vocational training
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:ypic;nymjobcmwhichmhhghvmmminthefunsmﬂuueauyzzpumofdtnewhire's
potential productivity. Graduating from high school raised the training that was :ypical for the job to 38 percent
of the new hire’s potential productivity. Getting vocational training in high school raised maining that was tuypical
for the job to 47 percent of potential productivity and vocational education at a 2 year college or techaical institute
raised it further to 52 percent. College graduates with a liberal ans degree got jobs typicslly requiring only
sligitly more training during the first 3 months on the job-54 percent of their potential productivity. College
gradustes who concentrated on vocational subjects such as engineering or business entered jobs offering the greatest
amount of on-the-job training to typical new hires--56 percent of a much higher potential productivity.

Productivity growth with tenure seemed to be greatest in jobs normally filled by workers with many years
of schooling. While productivity increases for vocational program graduases with 12 or more years of schooling
were respectable, graduates of non-vocational programs gererally had slightly higher razes of productivity increase
despite their somewhat smailer amounts of training investment. The productivity of vocational program graduates
probably grew more siowly because they started from a higher base. Evidence for their starting from a higher base
is provided by the higher wage rases they were able to command. Graduates of high school vocational programs
entered jobs with 10 percent higher wage rates than high school graduates that did not specialize. For those with
13 1w 15 years of schooling the wage premium of the jobs which hired vocational graduates was 16 percent.
College graduates with degrees in engineering, business or some other vocational subject received a 41 percent
higher wage than liberal arts graduates in this data set.

3. THE DETERMINANTS OF TRAINING

The amount of training that is provided to typical new hires (L) is influenced by characteristics of the job
andmeﬁmwhhhhﬂumced:eminwwkerpmdwﬁvitymlﬁn;ﬂmnﬁninginvmn(x,).mcost
ofaphlwﬂuﬁlmaudnwm(r),dnmofowmoﬂkﬂk(GQ.ﬂtsepanﬁonm(s,).ﬂteshue
oftn‘m‘n;dmiseffeaiveiyspeciﬁctodzeﬁm(l-g,),mdﬂnopponmizyeoaofuﬁnhgﬁm(&). Let us
aamdmdnhnpnofminhghvmmﬂehouﬂypmducﬁvityofawkacmberepmumdbythe
following:

B o= f’(X,)l,a where 0 <a< 1 )]

P - P0- afog! ®

ﬂnpmdiscomwdva.lueofﬁmueproduaivitygﬁmﬁommhhgaw«iuwhoworkiﬂ,hmpamth
kapawnﬂyhkdhwmaamm;ﬂnmofapiﬁ.oholeweme.meﬁmspeciﬁciryofme
skill and tumover. It can be expressed as:

U 1- _ ®
PVI) = H p,&a r+S(1-g)sh _ %‘

(10)

Since the marginal productivity of training declines as training increases, the level of training investment is
deeunhedbydiepoﬁuawhidld\emminumofminhginm(egisequaltothediacumwdvnhneof
its foture marginal products («PV/el).

. —HPm a1 an
%= Eden e

Taking logs and solving for the level of investment, we have:
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Two different indicators of training investment are analyzed in this multivariate framework. The answer
to the question, "How many weeks does it take for a new employee hired for the position to become fully trained
and qualified if he or she has no previous experience in this jo_ but has the necessary school-provided training?”
is the first indicator studied. It is a measure of the length of the training given new employees. The second is
2 measure of training inensity—the value of the time devoted to training during the first 3 months of a worker’s
tenure at a finn. Table 6 presents the resulis of the regressions predicting the logarithm of the two measures of
training investment. Mukiplying a coefficient by 100 gives a rough estimate of the percentage impact of a right-
hand-side variable,

Both of the measures of tnining analyzed are indicators of the resource cost of training a particular
individual and not of the leaming that has occurred as a resukt of the training. Most of the determinants of
training that are available in the data set are indicators of demand for and the payoff to training or are variables
that influence both the payoff and costs of training. Factors that raise the payoff to training will increase both the
cost of training (input) and the leaming (output) that results. When one looks across jobe, theory and previous
empirical work predict that on-the-job training is complementary with capital, complementary with the skill level
of other workers in the firm, and complementary with previous general and occupationally specific training of new
hires. All of these hypotheses are supporsed. Workers who use expensive machinery typically receive a greater
amount of training than other workers. The elasticity of response is .066 for training intensity and .081 for weeks
to become fully trained and qualified. The skill level of other workers seems 10 have a positive effect on training.
Evidence of this is the large positive effect that the proportion of the work force in skilled occupations (white-
collar or craft) has on training.

Jobs for which previous school-provided vocational training is important in selecting new hires tend to
involve much more training on-the-job than jobs for which previous school-provided training is not important.
Jobs that are considered to require an extensive general educational background also typically involve longer
periods of on-the-job training. These results imply that students who take more years of schooling and who obtain
vocational training typically find jobs thae offer greser on-the-job training as well. When jobs requiring a great
desal of tnining are filled, employers seem t0 be particularly interested in hiring applicanis with a strong

It is generally thought that very large establishments invest more training because the discounted value of
future payoffs to training is higher due to lower wmover (s), lower required rates of retum (r) (resulting from
betzer access to capital markets) and lower marginal training costs due to economies of scale (ane trainer can teach
many workers simultanecusty). The results presented in Table 2 suggests the following additional, hypotheses,
regarding training investments st establishments with fewer than 10 employees. New hires in very small
establishments are hypothesized to spend more time in training than new hires at medium sized establishments for
two reasons. First, their employees must be taugit a broader range of skills because very smail establichments
have much more limited scope for division of labor. Secondly, the opportunity costs of informal training time are
lower because it can be scheduled during slack periods (¢.g., when no customers are in the store) and these periods
are more frequent in very small establishments. Multivariate analysis suppors the hypothesis that the size of an
establishment exerts a non-linear effect on the time that is devoted to training. Large establishments devote more
time to mining new employees than very small establishments, but they in tum devote more time than medium
sized establishments. The establishment size which has the minimum level of training is 25 employees for training
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Table 6
THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE

Log Training

Log Weeks to Intensity

Become Fuily In First
Characteristics Trained 3 Months
Job ..
Importance of voacational education 38420 (3.72) S22 (558)
Specific vocational preparation -.020 67 -.009 31
General educational requirements .176%+ (2.53) .067 (137
Clerical -257%> (2.06) .250** (221
Sales 046 wn .645%** (426)
Retail Sales .038 (21 -344* (211
Professional -.082 (43) 121 7D
Manageriai 073 (39 066 (63)
Service ~3320e* (283) 076 71
Cnft 136 1.19) 066 (.63)
Log cost of machine .0B1%** (387) 066*** (3.49)
Hours per weeks .0161*** (3.82) .018*** (4.58)
Temporary job -344s*s  (363) -295%%* (359
Starting wage 023 (1.55) -035%e* (2.64)
Wage at or below legal minimum -072 (.85) -170%* (222)
Empl G . .
Log established employment -.206** (2.19) =317 (3.72)
Log employment squared 02732 Q.1 049ee  (429)
Log ratio firm/establishment employment -016 (.60) 038 (1.60)
Proportion skilled A52%%*  (3.76) 470%** (431)
Proportion craft 302+ (1.92) -127 €89)
Proportion under 2S -.088 (.70) 237** (20D
Proportion union -.155 (1.18) -114 (.96)
Sales growth last 2 years -.858%** (270) -.058 (-20)
Sales growth last 2 years if positive 962%**  (2.70) 065 (.20)
Employment Growth -035 ¢in -041 (22)
Past employment growth if positive -.306 (-99) -270 (&:2)]
Marker Ct ..
Log alter employers using same skills -016 79 -.049%**  (2.63)
Log labor market size 017 (.62) 042¢ (1.70)
Standard error of estimate 1.257 1.14
R squared 182 .159
Number of observations ' 1659 1659

l)'\
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ivtensity and 43 for length of tmaining. Being a part of a multi-esrablishment firm has no s’gnificant impact on
training time.

High rates of tumnover reduce the payoff to training, so we would expect it to be associated with lower
levels of training investment per worker and t0 do 3o particularly when training is specific to the firm.
wammmgawmﬁmzaw.ummﬁm
deserminants of tumover are available, As predicted, temporary jobs offer significantly less training. Models
estimased in this data have found that tumover is higher when there are many other local empioyers which make
use of the same sidlls being taught in the job. As predicted, such jobs offered less training.

Full-time jobe offer more training. If one assumes that hours worked per week are exogenous (ie. hours
effects but is not effected by the amounk of training), the elasticity of demand for training with respect to changes
hhmﬁupyoﬂmhemmmemmmklyhmdﬁejob. At the memn number
of weekly hours in the sample of jobs, the clasticity estimate is -.7 (significantly below 0 and significantly greaser
than -1), implying that the demand for training with respect 10 its rental cost is inelastic. This means that a
government subsidy equal to 10 percent of the full marginal opporrnity coets of training (or a reduction in
tumover or required rates of recum which had an equivalent impact on romtal cost) would increase time devoted
10 the training of cach new hire by 7 percent. An inclagtic demand for training also mesns that holding the job
constant, a decrease in leaming efficiency (eg. because the workers hired are slow leamers or the firm is not very
effective in its training) simukancously increases the time devosed to training and reduces it's value added. The
analysis finds support for this prediction because the employers who reporsed that it was “difficult to find reliable
unskilled workers™ and who hired mny workers under the age of 25 did indeed spend signiicantly more time
training new hires than other firms.

A oumber of economists have argued that becsuse the minimum wage prevents workers from agreeing to
a low wage rae during training, it discourages on-the-job training of inexperienced and unskilled workers
(Hashimoto 1982, Leighton and Mincer 1981). Direct messures of OJT have not been available, however, and the
Nhamﬁﬁcwmwmm«mmuamxyf«mm;mmkm
conclusive. The hypothesis implies that holding the skill requirements of a job constant, there is a reversal in
dn:imofﬂaetdaﬁadﬁpbﬂmwmnﬂmdmh'mgaﬂnmhﬁmmmp. Above the minimum wage
where wage razes are unconstrained, lower wage rates are associased with more training. The negative effect of
diemhimmwueonﬂte.iﬂuiyufﬁtylevelm‘mhgshmldbevi:ibleinﬂ:ejoh:whmmuhgmue
at o below the $3.35 minimum that prevailed in 1983 Many of these jobs will have had 10 be redetigned 1o
minimize the costs of initial training. This might be accomplished by assigning the individual to a very namow
Job and seaching only what is absolotely essential to achieve acceptabie performance in that job. Training in other
tasks might be postponed and spread over a longer period of time. These hypotheses were tested by including
mmdﬁemmad:dmymuefumuaummm&nmhum
modeis. As hypothesized, both of these varisbles had significant negative effects on training intensity and no
significant effects on th length of training. Similar models predicting productivity growth were estimased (withoue
Mmm;hwmdeﬁmwﬁdc)mqucmmewa
simiﬁnuncg-ivedha(-lOm)hhlhenspedﬁeﬁmudamﬂ(4.7m)micﬁﬁcmm
effect in the logarithmic specification (Bishop 1985 Table 6.2).

B’.h?n:lyofdnmhimwhomplidleummﬂjsnwmhiwdbefaedieinaeminthemitmm
o ! A
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4. IMPACT OF TRAINING ON WORKER PRODUCTIVITY

New employees experience dramaric increases in prouuctivity in the first 2 years of employment at a firm.
A past of this productivity increase is due to leamning by doing and would occur even if no training is provided.
Formal and informal training is responsible for 2 major portion of the productivity growth, however. In this
section, an effort will be made t0 determine which training methods are most effective and to measure the rate
of retum to training investments.

The 1982 Employer Survey distinguished four different types of employer-provided training: (1) formal
training (provided by a training professional), (2) time spent watching others do the job, (3) informal on-the-job
training by supervisors, and (4) informal on-the-job training by co-workers. The impact of training on productivity
growth of typical new empioyees was estimated by regressing productivity growth during the first 2 years on the
hours spent in each training activity, the duration of training and a vector of control variables. Since diminishing
retums are t0 be expected, the square of the total cost of training was included in the model. Productivity growth
during the first 2 years was defined in 2 different ways: the log of the productivity growth ratio and the change
in productivity ratings on a 0-100 scale.*

The measures of time spent in specific training activities in the first 3 months on the job are measures of
training intensity rather than of aggregate training investment during the first 2 years on the job. Consequently,
the reported required length of maining—~the log of the weeks before a new employee becomes fully trained and
qualified-was also included in the model. A full set of controls for job, occupation, and firm characteristics was
included in each model. With the exception of the wage rate and minimum wage variables, the control variables
used were identical to the independent variables used in table 7. The specification used was the following:

Pra-Powx = AX + 2l + a,Tp + 8Ty + aTc + 8Ty + &T* + u 13)

where X = a vector of control variables listed in Table 3 (A is a vector of coefficients on these control variables)
iaL, = logarithm of the required length of tmaining
Ty = Hours devoted to formal training during the first 3 months (*00s).

Ts = Hours spent in informal training by supervisors during the first 3 months (*00s).
Tc = Hours spent in informal training by coworkers during the first 3 months ("00s).

Tw = Hours spent tniining by watching others do the work during the first 3 months(*00s).

T = Trining Intensity is a weighted sum of the four different types of training where the weight reflect the
assumed costliness of this form of training. T = 1.8°T, +1.5*T; + Tc + .8*Tw

Pm = Productivity of the typical worker at the end of 2 years. In the linear
models P,y is the productivity rating on the 0 to 100 scale divided by 80, the mean productivity
mting for workers with two years of tenure. In the logarithmic models, Py is the logarithm of
the productivity rating plus 5.

Prx = Productivity of the typical worker during the first 2 weeks. In the lincar models Pryy is the productivity
rating on the 0 to 100 scale divided by 80, the mean productivity rating for workers with two years
of tenure. In the logarithmic models, Py is the logarithm of the productivity rating plus S.

The results are reported in Table 7. The regression with the logged productivity growth as dependent
variabie is in column 1. Regressions predicting the linear measure of productivity growth are in columns 2 and

‘.Beanaeanmnbuofemployendemdt:dviywmdui\gmmzmmdnjob.
S was added to all productivity index values before the productivity growth ratio was calculated.
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3. In both models, the coefficient on the square term is negative and statistically significant indicating that there
are diminishing retums to training intensity. When the square of total training intensity is included in the model,
all four of the linear terms for a particular form of training have positive and statistically significant effects on
productivity growth. The effect of training intensity on productivity is quite large. An increase in any of the
training activities from O to 100 hours raises the worker's productivity by 13 to 15 percent in the logarithmic
models and by 4 to 7.7 percent (calculated at the mean level of productivity at the end of two years) in the linear
models. Clearly when training intensity is low, increases in its intensity will produce large increases in worker
The total effect of training on productivity growth was calculated by multiplying the six estimased
coefficierns by mean values of the corresponding variables. The calculated increase in productivity was 22 percent
(32 percent of the gain over the first two years) in the logarithmic model and 12 percent of final levels of
productivity (28 percent of the gain) in the linear model.

An akemative approach to esumating the impacts of training is to examine the productivity growth of
particular new hires. Column 3 of Table 7 presents results using productivity data on a particular new hire rather
than a typical new hire. Missing data reduces sample sizes by about 100. The variance of productivity growth
across firms is larger when actual individuals are the data rather than typical individuals. R squares of the models
are slightly higher, however, because characteristics of the worker and the worker's tenure at the time of the
interview are included in the structural model of productivity growth. In order to minimize simultaneity problems,
the training variables used in these models were for a typical new hire ruther than for that particular new hire.
Comparisons of the coefficients in column 3 and 2 reveal that substituting data on productivity growth outcomes
of particulsr individuals for data on typical hires and controlling for personal characteristics does not change the

The impacts of cach type of training are remarkably similar. This was not anticipated because some forms
of training (e.g., formal training) have much higher hourly costs than others (e.g., waching others do the work),
and this was expected to result in the more expensive forms of training “aving larger impacts on productivity than
the cheaper forms. Measured in the units of productivity of a worker with 2 years of tenure on the job, the hourly
cost of leaming by waiching others is .8. Formal trining with a cost factor of 1.8 is the most expensive because
it requires the time of both the trainee and the trainer. The cost of informal training by supervisors (a cost factor
oflj)ldbyeo-wka:(mfmroﬂ.O)lisbetwemﬂmemexnmbeammetnineeismpgedin
production and only the time of the supervisor and co-worker must be charged off as a cost of training. If one
accepts these estimates of the relative costs of different forms of training, the results imply that infornal training
by co-workers and training yourself by waiching others have a higher rate of retum than informal training by
supervisors.’ .

’. Messurement ertor may bias these coefficients in a way that makes these findings stronger. Our resp..xdent
(generally 2 boss, supetvisor, or personnel manager) probably had better knowledge of time spent in formal training
and informal training by supervisors than of time spent in other forms of training. This should have resulted in
the coefficients on these forms of training having a smaller measurement emmor biss than the coefficientt on
informal training by co-workers and time spent waiching others. Thus, correcting for measurement error might
raise the coefficients on these last two forms of training by more than it raises the coefTicients on formal training.

et
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E Jnflucncing the Marginal Pavoff to Traini

Bquaﬂon11mmmmnﬁmﬁdﬁmdmofuthhgmmvkymwu?'@.ﬁn
be higher a1 companies with high required rases of return (r), high separation rates (s)), high skill obsolescence
rases (3), bigh opportunity costs of waining time (©), and low hours per week (H). Since workers resp benefits
from training even when there is a separation, training investments should, in theory, be carried further (ie. t0 2
pdmmwnhtﬁGmM)Makbmﬁummmmwﬁcﬂk(nug»
1). This suggests that an hour of general training will typically have a smalier effect on productivity growth than
an hour of specific training. On the other hand, training that is general must be financed by the worker not the
firm. Shuymgmhwlwmmmﬂymhymu'mofmwwm
are likely to be considerably higher than the rates of retum required by employers. This has the opposite
implication. The inability of workers to finance general training may substantially depress such investment and
marginal payoffs to such investment may be very high as a resuit. The relative importance of these two effects
mbewaedbyhmwdngmhﬁuhmﬂyviﬂnmofdzpmpaﬁmof:ﬁmmummm

Another job characteristic that is likely to influence the marginal product of an hour of training is the size
of the establishment. Large establishments av2 likely to have higher opportnity costs of training time (6) and to
be more cfficient trainers (because of economies of scale). This suggests that marginal impacts of training may
be higher at large establishments than small establishmenes. Formal training is considerably more common at large
establishments and thit suggests that the marginal impact of formai training may be particularly high at these
establishments. To examine these issues, the models were respecified 3o as to allow for three-way imeractions
between training inteasity, genenality of tmaining, size, and the share of training thar was formal, watching others,
and informal OJT by a co-worker. The specification used was the following:

Prs-Pr = BX + byiaL. + bynT + by{InT® + bEIAT + bSInT + hESIAT + b,glaT + u (14)
where E = logarithm of (Establishment Employment/18.5)

S = a vector of shares of training that are formal, watching others, and informal OJT by co-workers. The
excluoded category is informal OJT by managers and supervisors.
g = the proportion of the skills leamed useful at other finns.

The results of estimating various versions of equation 14 are reported in tables 8 and 9. Table 8 repors
the results of models predicting the productivity growth of a particular new hire in which coefficients b, and b,
have been constrained t0 be zeto. Thesz models provide evidence on the effect of the generality of training and
establishment size on the marginal product of training. The coefficient on the interaction between the generality
of training and training intensity is positive but very close t zero. The two effects discussed above appear o
have canceled esch other out. It anpears that the difficulties that workers face in financing general training are
as severe a barrier to investment in general training as high separation rates are o0 investments in specific aining.

The coefficient on size ineeracted with training is positive and highly significant in both the logarithmic
(column 2) and linear (column 5) model of productivity growth. The logarithmic results imply that the elasticity
of productivity with respect to training iz 0.092 & establishments with 18.5 employees and about 0.1156 for
companies with 200 employees.® The positive and significant coefficient on interactions between intensity of

* 4, Using a sirigle logarithm of training hours variable to p zdict the productivity growth ratio, Barrom, Black
ahd Loewensteir; (1989) obtained an elasticity of .11 (using the same metric as that used in the linear model in
Table 9). ﬁcmjadiﬁumhumdnmmﬂymm:(z)hme&d.mmmmm
“the first 3 mo.ths average 10 the end of 2nd yesr while this analysis predicts productivity growth from the first
2 weeks 10 the end of the 2nd year, and (b) length of training was not controlied by Barron et. al. whereas it is
controlled in this analysis. It is this second difference that probably accounts for the somewhat larger elasticities
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uﬁnhgmddushuedmi:pmofafomﬂminingpmgnmordmiswd\ingodmsdodlewakhnplium
mm;amghaveﬁmiﬁwnlyhrgaeﬁemmpmduaivitymmorrbymwmm
exciuded training category. Clearly, the carfier concliusion that marginal rates of retum 1o watching others and to
co-worker OJT are higher than marginal rates of rewm to supersisor OJT is pretty robust with respect to
substantial changes in specification (ablemative ways of defining the independent variable, altemative ways of
specif;hgﬂteu&'mgvaiablamdmemeofpmducﬁvitymofpanicnhrnewhimnduerdlmatypiul
new hire as the dependent variable). Findings regarding the payoff to formal training, on the other hand, appear
to depend upon specification.

Table 9 presents the results of testing the hypothesis that the iz of the establishment differentially effects
the rate of retum to specific types of truining. The models presented in this table included interactions of size
with (share times log toal training). While the cocfficients on these interactions are not significant in the
mmmm&w“bemfmlmmhgawsmmﬁmiﬁamhdtetypialwaker
specifications. As hypothesized, the payoff to formal training increases more rapidly with establishment size than
the payolfs to other forms of training. These resuits heip explain why formal training programs are more common
at large companies than at small companics. In the linear typical worker specification, watching others do the
work scems 10 be a less effective Jeaming technique at large companies than at smaller companies. The
coe!ﬁciuummiv:ﬁnblehodmspecifmmmneguivehunusipifmlydiffauuﬁmm

Meﬂmwmmofmmworrhavefowsedonmewagepayoﬂ‘towaterhmmh
training (Mincer 1989). This effort is fraught with difficulties, however, because it is very difficult (a) 10 measure
whaanployea[uoppoedtoemplom]invenhminingmd(b)todismguid\wnpismcwaedby
mhhgfmnmpimmmdbyuhaivenmmw&gmedmdmmhkingbybnck-lolding
mﬂmm’mmﬂmwmpbnruuemphmhvm(mmmﬁmmdﬁc)
have not been evalused because data on productivity effects was lacking. This study has generaied tentative
uﬁnmdbo&hmomn&ymﬂhwﬁmivkyeﬁemdmhmgwmmmm
firm financed combined). It would appe=, therefore, feasible to calculate marginal gross rates of retum (for
gmaxlmdspeciﬂcminingmbind)nmrytocovcrucmofapiw.losesduetommmand
obsolescence. 'medaawunucolhndfwmispumhm.aodnnmmmummlybeﬁlbdby
some judicious assumptions. Consequently, the estimates of marginal gross rates of retum for each form of
training that are reported in table 11 must be viewed at very tentative resuits which will hopefully be displaced
shortly when better data sets become available. Because the period for which training intensity is measured is

in their anslysis. 1'he logarithmic model yields elasticities of the productivity level of .148 with respect to training
intensity and .06 with respect to length of training.

*. Mincer (1989), for example, atemprs to calculate & rate of retum to the worker's investment in training
bydividingdlemm'embymsofuwmofmining(gmenllynmnhgbamlw
pmduaivity)dntmwedcntbfmimofamutimthawkr‘smﬂzyspendin
training. nisfruion:ellsmmﬂﬁngamucmbmemployermdemployeecmofminingnotme
coms incurred by the trainee. In fact, in the Lillard and Tan (1986 Table 4.3 and 4.5) eamings regression which
Mincer uses to estimate the depreciation rate for training, trainces experienced no camings reduction during the
year in which training was received. Similar resukts have been obtained in other data sets (Parsons 1985, Bishop
and Kang 1988, Barron, Black and Loewenstein 1989). While the positive association between current training
and current eamings is probably due to the omission of unobserved worker quality, it strains credibility that the
ttue eamings sacrifice is 20-25 percent of a years wages when muitivariste models that include schooling, test
scores, actual work experience and a host of other variables indicate a positive effect of current training on current
wages, The worker's investment in training i probably much smaller so the wage ROR for worker investments
in training is probably much higher than the numbers estimated by Mincer.
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much shoreer than the period over which productivity growth is measured, an assumption must be made about the
strength of the correlation between training imensity during the first 3 months and training hours during the rest
of the 2.year period. When the two year productivity gain of the typical new hire is being analyzed, a unit
increase in 2 training activity during the fint 3 monthx was assumed to be associated with a further 2-unit increase
in that training activity during the rest of the 2-year period.® When the productivity gain during the first fourteen
monthe for 2 particular new hire is being analyzed, a unit increase in & training activity during the first 3 monthe
was assumed 10 be assocised with a further 1.2 unit increase in that training activity during the remainder of the
first year on the job. Marginal GRORs are the ratio of the increment to yearly productivity generated by a small
increase training divided by the cost of increased training (A detailed description is in the noses of Table 10).

The estimaed marginal rates of retum diminish as the intensity of training incresses. The mean training
intensity for the first 3 months expressed in units of the time of trained workers is 148 hours. As intensity
during the first 3 months rises from 100 hours to 300 hours (double the mean), the marginal rate of retum (ROR)
for informal OJT by co-workers drops from 4345 percent to 25-32 percent in the two linear models for typical
new hires presented in table 8. The linear model’s ROR drops from 38-43 percent to 25 percent for watching
others and from 17-23 percent 10 -1 to 10 percent percent for training by supervisors. The ROR of formal OJT
is estimated to drop from 11-15 percent at 100 hours to -3 percent at 300 hours. Estimated rates of retum for
particular workers are generally sliginly higher than those calculated for the typical worker. Estimased rates of
retum calculased from models based on logarithmic specifications are considerably higher than those based o
linear specifications of productivity growth. At the training intensities that typically prevail during the first quarter,
marginal rates of retum seem to be rather high. Since the impacts of training intensity were calculsted while
holding the length of training fixed, these GRORs should be viewed as placing lower bounds on the true
relationship.

It must be remembered, however, that these marginal GRORs include cash flows necessary to compensat®
for turnover and obsolescence and are, therefore, not directly comparable to the real rates of retum to schooling
and financial assets rast typically lie in the range from S to 10 percent. If all training investments are specific
to the firm and must, therefore, be written off if workers leave and tumover is high, GRORs of 30 percent or
more may be required to induce the firm to invest in specific training. Lillard and Tan (1986) have estimased that
training deprecistes at 15 1o 20 percent per year. This also would imply that equilibrium in the training market
would likely yiekd marginal GRORs of 30 percent or more. With all the uncertainties regarding the best
specification of the productivity growth model, measurement error in the training variables, the specificity of the
training, tumover rates, and the obsolescence rates, it is my view that robust estimates of net rates of reum to
on-the-job training are not now feasible and will not be feasible until better data sets become available.

Resuls Using | i Variab}
The discussion so far has assumed that the causation runs from training to productivity growth. It might

be argued that when one is examining relationships for a typical worker that firms hiring workers with very low
initial productivity will find it profitable to provide more than average amourxs of training. Consequently, when

. If training intensity in each of the other seven quarters were identical 10 the first quarter’s training incensity,
the cost multiplier would be seven rather than two. The comrect multiplier is significantly less than seven because
training investments in the later period are not perfectly correlated with training investments in the first quarter
and because most empioyers report the training period to be less than 6 months. Given these facts, the two for
one ratio is an assumption that magnifies the cont of the reported differences in training intensity quite dramaticaiiy
and reduces calculsted rates of retum by a factor of three.

gf‘(/
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Table 10
Sensitivity of Marginal Gros Rates of Return Estimates to Specification
Training Training
Formal by by Watching
o Training___Supervisors _~ _Co-Workers =~ Others
100 hrs 300 hrs 100 hrs 300 hrs 100 hrs 300 hrs 100 hrs 300 ars
Tabie 7
Typical Individual
Linear 11% - 3% 3% 10% 45% 32% 8% 5%
Logarithmic 38% 15% 46% 4% 85% 63% 113% 90%
Linear 15% - 3% 17% - 1% 43% 25% 43% 25%
Table 9
Typical Individual
Logarithmic 118% 54% 9% 48% 112% 53% 128%  58%
Linear 43% 16% 41% 16% 48% 18% 50% 18%
Particular Individual
Logarithmic 156% 68% 109% 52% 130% 59% 146% 64%
Linear 46% 16% 38% 13% 47% 16% 46% 16%

Eqiqmqofd_temrgimlmmuofmntoinmaxinltcinmityofmmu:wodiﬂemleveuof
training intensity: alopmhvemmduﬁnglhcﬁmqunaofuujobuuamommmuduﬂng

mwmubb4widnmpeawhmusofmspeciﬁedk'mdofmhhg.ﬂmnulzblyingby2000.
ulemndnmterot‘housworbdﬁnyw.andlhcndividingbymedunﬁmadjwedcmfm. As an
exampie of the calculation, the ormula for formal OJT using the coefficients from the linear model in table 4
for training intensity (T) equal to 300 hours was as ‘ollows:
[(.m-.MO‘9"P2‘1.8)‘20(X)]/[3‘1.8]--.0256andthecmminingfonmh is:
{(.00077 --.00000049°T*2)*2000)/13} = .3173. {Notc 1hat the cocfficients must be divided by 100 and 10000 in
). nnGRORestinmespmaudinthesecmdpuimmethad‘ne
ﬁrmhasl&ienployeu(uﬁsmoutﬂlesmmd‘hh1cmofequadon3)mdumauofmeminingmeived
is of the type indicated. For informal training by supervisors, the formula is:
(b, + b,*IaT*2)*2000AT*duration factor) which is [(.003 +.0064%4.605*2)*2000] / (100*3) =.4176 at T=100 for
hwmvﬁymthundelfwtypicalmkm. For training by watching others, the formuia is (b, +
Brw + b,*/aT*2)*2000AT*duration factor) which is [(.003 + 013°8,, +.0064%4.605*2)*2000) / (100*3) =.504.
Mbmeofsﬁﬂsmdmumm“ﬂmcshﬂo\vsdonothavemhﬁnitedunu‘mmdshwld
dudmbecmmdwﬂgmofdnhcmnlc.:houobmncmunnunovermdmun
proportion of skills that are effectively specific to the firm.

K
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initial productivity is not controlled, there may be simuitaneity bias in our models. A second econometric problem
that is likely to be effecting the results is errors in measuring training. Measurement error is probably biasing
down our estimases of the effect of training on productivity growth. To test for these biases, we estimated the
model of productivity growth using instrumented values of training rather than the actual training investments.

The X variables used in estimating the models predicting investment in training in Table 6 were divided
into two parts: those that theory predicss directly influence productivity growth and those which {+fucnce the cost
of training withow directly affecting rates of productivity growth conditional on training. The variables in this
latter casegory were the number of altemative employers, dummies for industry, the growth rate of employment,
the growth rate of sales, the number of employees at the establishment, the size of firm, the wage raze, 2 dummy
for wage at or below the minimum wage, 2 dummy foe temporary job, dumwmies for no probationary period, the
log of length of the probationary period, dummies for not knowing if there is 2 piobationary period, 2 messure
of the difficulty of firing 2 worker after the probasionary period is ended, 2 measure of the importance of seniority
in determining who is laid off, and characterigtics of the local labor market, These varisbles were used as
instruments for the training variables. This involves maintaining the hypothesis that these variables influence the
cost of training investments, and thercfore, the level and composition of training without influencing the rate at
which new employees leamn. The X variables assumed to have direct impacts on productivity growth were
dummies for occupation, the specific vocational preparation (SVP), and the general educational development (GED)
that the Dictionary of Occupational Titles (DOT) specified is necessary for the job, percent of work force skilled,
percent of work force who are craftis workers, the importance of vocational education in selection, cost of
machinery, unionization, hours worked per week, and characteristics of the hires (i.e., percent under age 25), and
an employer response that it is hard to find reliable unskilled workers. When outcomes for particular individuals
were being mnodeled, the new hires’ education, sex, and work experience were included in the structural model.

The results from a variety of specifications are reported in Table 11. In most cases, estimating by

intrumental variables (IV) rather than OLS has the effect of increasing the magnitude of coefficients but reducing
their statistical significance. The IV results alto reverse the sign of the coefficient on length of training. The fact
that the IV estimations increase racher than reduces the estimated effects of training intensity suggests that
measuremer error biases are nwe serious than simultaneity bias and lends support to our general conclusion that
marginal rates of retum to emp! syer-provided training are very high.

5. IMPACT OF TRAINING ON WAGE GROWTH

The costs and benefits of investments in on-the-job training are shated by empicyer and employee. This
impliudutjohl\vid\amdalofminingwillwndtolnvelowermnh\;wapmm\vmldodm
be predicted and higher wage rates once the training is completed. In other words, jobs with 2 heavy training
component—-either because it requires grest skill or because the people being hired for it are completely
inexperienced—will have higher rates of wage growth than other jobs. The more general the training the greater
will be the share of treining costs that is paid by the new employee and the greater will be the resulting raze of
wage growth. Since some types of training are more effective than others, some are more general than others and
some are more visible to other employers than others, one would expect different types of trining to have different
effects on wage growth. Are the impacts of different types of training on wage growth similar in pattern to their
imvpacts on productivity growth? Or, is the partemn of wage growth responses to different types of training more
influenced by the generality and visibility of the specific type of training?
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Table 11

Comparison of OLS & Instrumental Variable Estimates
of the Impact of Training

Training Training Log Weeks of
Intensity Intensity Training

Productivity Growth (100"s hrs.) Squared

(Linear) (10,000°s)

OLs q12¢es <012%%+ K177
9.3) 6.5) 4.9)

28LS 333%ee -034* -058*
(€R)) (1.8) aan

Particular OLS 1078 - 014%% 017%es
New Hire 3.) (6.8 3.2)
(1.2 Years)
2SLS 4238 -(58es* -064*
(3.6) (2.8) (.n

oLs 028s++
(3.5

28LS 147+
(1.9)

OLS 0220
Particular 2.8)
New Hire
(1.2 Years) 2SLS -.009
n

* Significant at the 10% level (two-sided)
** Significant at the 5% level  (two-sided)
s+ Significant at the 1% level  (two-sided)
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Tnese issues were addressed by estimating wage growth counterpans to the productivity growth models
presented in Tables 7, 8 and 9. The first dependent variable studied was the log of the ratio of the firm's current
wage for 2 worker with 2 years of tenure 10 the actual starting wage of a person who had recently been hired for
the position. Models predicting this variable control for the effects of wage inflation by including the dase of hire
and it"s square in the specification. The results are presented in column 4 of Table 7 and column 5 of Table 9.

The second dependent variable is the log of the ratio of the current wage rase (or most recent wage if there
has been 2 seperation) and the starting wage rate for a particular new employee who was hired on average 14
monthis carlier. The models predicting this variable are presented in column 5 of table 8, column 3 and 4 of Table
8 and column 6 of Table 9. The third dependent variable is the difference in dollars and cents between the current
(or most recent) wage rase and the starting wage rate of a particular new hire. These models control senure of
the wotker on the date for which wages are reported. The resuks of predicting this measure cf wage growth are
reporsed in column 6 of Table 8. All three models contain controls for the characteristics of the new hire, the
occupation, SVP, and GED of the job, percent of craft workers and percent of skilled workers at the firm, the cost
of machinery used in the job, unionization, importance of vocational training in selection, percentage of the firm's
work force under age 25, and reported difficulty in finding reliable unskilled workers.

The first conclusion that can be drawn from an examination of the wage growth results is that training does
have the hypothesized positive effect on wage growth. The effect is statistically significant in simost all of the
models. Comparisons of these coefficients with the estimates of the impact of training on productivity growth,
however, reveal that training has a2 much smaller impact on wage growth than it has on productivity growth, In
table 8, an increase in informal training from 0 10 100 hours raises productivity of typical employees by 13 1o 15
percent in the logarithmic model and 5.3 to 7.7 percent in the linear model, but raises wage rates by only .1 1o
2.0 percent. A doubling of the length of training raises productivity by 2.2 to 4.8 percent, but wage rases rise
only 0.7 percent.

In Table 8's logarithmic models for a panmicular individual, doubling the length of training increases
productivity growth by 3.6 percemt and increases wage growth by only .5 percent. Doubling the intensity of
mﬁnghamwMﬁqmwSPemwnkumsMbywyl.lm Productivity
growth effects of training are aiso considerably greater than the wage growth effects in the linear models reported
in column S and 6.

For findings such as these, the first explanation that comes to mind is that the training is specific and the
firm is paying most of its costs and reaping most of its benefits. Since skills are thought 10 be more specific at
large companies, the fact that the gap between the productivity and wage effects of training is largest at big
establishments provides further support for the skill specificity explanation. The problem with this explanasion,
however, is that when employers were asked whether the skills leamed on their jobs were specific w the firm,
most reporied to the contrary that the skills were useful at other firms, Furthermore, the generality of skills taught
has only very modest effecs on the magnitude of the wage response to training. When training is done by
managers and the skills are reported to be entirely general, doubling training intensity raises productivity by 6.7
percent bat wages by only .8 percerk in the logarithmic mode! reported in columns 2 and 4 of Table 8. In the
linear model in column 5 and 6 of Table 8, doubling training raises productivity by 3 percent while increasing
wage growth by only .96 percent. mlyshddmmmqpkalmwmmvayﬁmimrm.ﬂue

Y. As with productivity growth, estimation using instrumental variables increases the size of coefficients
(probably because of the comection for measurement error in training) but decreases their statistical significance.
In the IV models wage cffects of trxining are much larger than the productivity effects.

e
.
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mﬁ:appwmconndicunimpommpmdiaion«Bechr's&wy—whmmhﬁgiswﬂ.inirwmm
growth should equal or exceed its impact on productivity growth. Even though employers claim the skills they
mm;mmmmnmmhnmuuﬁngmueskilkaifmyumm How can these
puzzling results be explained? ’

wwaumuuwdiﬁmﬁmmumdmmﬁmm The
ﬁmmudoesdlemhhgcmmmmaeskilhirmﬂ:emmofwhid:mymtbeahidﬂy
vsiued by altemasive employers. Skills that would be highly valued by an alternative smployer may not be taught
because others on the siaff already fulfill that function, As a result, the package of general skills that workers
develop are always more valusble at the training firm than at other firms even when each individual skill is
correctly perceived to be useful elsewhere. '

Asaemdm:ouwhymemtuhehavuasifpuﬂskilkmeﬂwﬁvelyspeciﬁctomeﬁmisthu
odumloyeuwillmnnybeipmuofdzemmofamhin'sgmaﬂskilkmd.cmmdy.
will ofter; not assign the worker to a job that pus the skills 1o work. Even when a worker's next job makes use
ofdlepnenlskilhhmed.hmisnoguzmtcedmmwhiluwid\benuthmavmgeskilhwillbeoffued
comparably higher etary wages. These phenomena have the effect of transforming some skills which are
technically general into skills which are cffectively specific to the firm. To the extent training is effectively
specific, wages will rise more slowly than productivity net of training cost (Bishop and Kang 1984, 1988).

Support for this signaling/visibility explanation of the gap between productivity and wage rate effects of
training comes from comparing the gaps for specific types of training. In table 8, all forms of training had
roughly equal effects on productivity growth. For wage growth, however, formal training has much larger effects
than other forms of taining and OJT by co-workers has no effect. Apparently, format training is less specific to
thejoblndmevisibletomeemployeeandwmmpm.mmmnmmwﬂlhgmm
10 its coms. mmm«onmwwm-wmuwymmuymmm
employee, the supervisor, and other employers.

The third reason why general training masquerades as specific training is the inability/Amwillingness of most
ymms(mmwhohnvememneedf«pnuﬂuﬁ\ing)mfmlugeanmusofzenaalom
the-job training. Mudmmmlmuiwmmmhunymmbkmdﬁnum
mmmmmmmammmmmmhmmmwumu
depleted nor access o credit at reasonable terms.”  Half of househoids headed by someone under the age of 25
have less than $746 in financial assets and 19 percent have no financial assets a1 ail. Half of househotds headed
bymmzsmuhavelecmmswuinfwmwlsyamhavem(vaeyof
Consumer Finances 1984). Subsidized or gusranteed student loans are not available to finance on-the-job training
and banks will not lend money for this purpose withowt collateral, Borrowing agains the equity in one’s home
kapadﬁliyfcmhlmlyupmtofhwomvidlmmdermeageof:!Sownahovmmdmy
ofhhmhuvebea\mtedforaﬂyaﬂmwhik.souequkyd\smbebamedmhumll Even
with collateral, the loans available to individuals usually casry higher intesest rates tharn those charged businesses.
Smdiudhﬁllhmofcmtommmmpﬁmmﬁmhweallmwmuthe
'wemuyofmmuimhmhiwmmmummummizis:ocbem(ﬁ;iuu

™. Becker clearly recognized the existence of liquidity constraints in his 1962 paper. "Since employer specific
skilkucplnofminungiblemeuorgoodwillofﬁmmdmbeoffenducolluallammugible
arsets, capital would be more readily available for specific than for general investments (p42)." He did not,
m.limemmmwiwtmmmmdhhnwL

41y
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and Blume 1975; Hall 1988; Hubberd and Judd 1986). A substitution elasticity of .5 implies that reducing a
liquidity constrained worker’s wage by one half (in order to pay for general training) roughly quadruples the
worker's marginal utility of consumption. Such a worker would be willing to give up four dollars of futre
income in retum for one dollar of current income. The liquidity constraint phenomenon has little effect on the
wage profile of jobs requiring no general training and which, therefore, have a fla: productivity profile. Where
significant general training is occurring, however, it comes into play and may result in an employment contract
in which the employer shares the costs of general training (Glick and Feuer 1984; Feuer, Glick and Desai 1987).

& IMPACT OF TRAINING ON TURNOVER

One would expect more productive workers to be more likely to be promoted and less likely to be
separated involuntarily. Consequently, the amount and nature of training that is typical at a firm should influence
tumover. To test this hypothesis, models were estimated predicting the actuzl tenure, probability of a dismissal,
probability of a quit and probability of a promotion of particular new hires. Controls were included for the log
of potential tenure and its square, background characteristics of the individual worker, and characteristics of the
job, the firm and the local labor market.

The training variables were specified 30 as (0 allow a test of three hypotheses. The first hypothesis was
that a policy of providing greater amounts of training lowers tumover and increases the propensity to promote new
hires. The second hypotheses was that this effect would be strongest at the larger firms where training has larger
effects on productivity. ’I'hed\irdhypodmisthubecauxformﬂuainingismvisibletotheﬁmpmviding
the training, the employee, and other employers, it tends to raise the quit rate, reduce the dismissal rae, and raise
the promotion rate more than other forms of training.

The results are presented in Table 12. Establishment size was scaled as a ratio 10 its geometric mean of
18.5 before being logged and interacted with training intensity. Consequently, the coefficient on training intensity
estimates the magnitude of the training intensity's impact on tumover for estabiishments with about 19 workers.
Surprisingly, there is no sutistically significant effects of cither the length or intensity of training on expected
tenure or rates of dismissal or quitting at the small establishments that predominate in the sample. There is 2
statistically significant interaction between establishment size and training intensity, however. At larger companies,
a higher training insensity for typical workers is associsted with longer tenure. At small companies, the reverse
association exists. Effects are very small, however. A doubling of training investment raises expected tenure by
only 1.3 percent at a company with 200 employees and lowers expected tenure by only 1.7 percent at a company
with 2 employees. In these results, we have still another reason why large companies typically make greater
investments in :raining than small companies.

The hypotheses that formal training would have larger effects on tumover than other forms of training is
supported by the dats. For quit rates, there is 2 statistically significant difference between the impact of formal
and informal types of waining. Point estimates imply that informal training reduces the quit rate and that formal
training increases the quit rate. This lends support to our hypotheses that formal training is both more useful at
other firms and more visible to other employers and that informal training is either in skills specific to the firm
or invisible to other employers.

The training provided to typical new hires has a much more significant impact on promotions than it has
on tumover. At a company with 19 employees doubling the amount of training raises promotion propensities by
3 percemage points. There is a significant interaction with establishment size. [f the establishment has 200
employees, doubling training intensity raises promotion propensities by 4.6 percentage points.
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Table 12

IMPACT OF TRAINING ON
TURNOVER AND PROMOTIONS

Log Involuntary ]
Training Tenure Separation Quit Promotion
Log Length of Training 011 004 -007 004
(LD (.6 (1.0 (.4)
Log Intensity of Training -002 004 -.006 040 »*
(1) (.6) o)) (3.8)
Interaction of Training
Intensity With:
Eswublishment size .009* -.004 -.005 010**
(1.8) (1.3) (12) 2.1
Share formal training 014 -011 .017* -.001
(1.1) (1.3) (1.8) (1)
Share OJT by co-worker 004 -.006 004 -.015
3) (.8 (4) (1.2)
Share watching others -.007 009 -.005 -010
(.6) (1.3) (.6) 9
R Squared .658 .050 .049 .108

* Significant at the 10% level (two-sided)
** Significant at the 5% level  (two-sided)
*** Significant at the 1% level  (two-sided)
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7. IMPLICATIONS OF EMPIRICAL FINDINGS
FOR THE HYPOTHESIS THAT
AMERICANS UNDER.INVEST IN ON-THE-JOB TRAINING

The major findings derived from the analysis of the data on new hire training may be summarized a3
follows: ’

. MghmhmmmmthIMMhMMmMchmw

Formal raining provided by specialized training personnel accounts for only a small portion of the
training received by new hires. !

Productivity rises substantially during the first year on the job.

To fill jobs requiring a great deal of on-the-job training, emplovers prefer applicants who have
mﬁr:mnwkummmwelleduumdudwhohnvwﬁmdmhﬁmha
relevant field. ’

Large establishments invest more in the training of their new hires than small and medium sized
establishments because (1) they have lower tumover, (2) they have better access to capital markers,
(3) the marginal product of an hour of training time is higher at large establishments and (4)
training lowers tumover more substantially at large establishments.

The elasticity of demand for truining is below unity.

When # is a binding constraint, the minimum wage lowers training investment by roughly 17
percent during the first 3 months on the job and productivity growth by 5 to 10 percent.

Informal training by coworkers and training by waiching others do the job appear to have a higher
benefit cost ratio than informal training by management.

Enhmofrmofmmtomhhgdeﬁvedfmthisdaushouldbeumdwidumded
of caution. Nevertheless, margingl rates of return o training appear 1o be quite high.

The entimated benefit com ratio for formal training depends on how the model is specified. The
productivity giowth effects of formal training are bigger at large establishments, Formal training
has significantly larger effects on wage growth than informal training. Formal rather than informal
training significantly increases the worker's propensity to quit. Formal training’s tendency to have
larger gffects on wage growth and quit rates than informal waining probably results from the fact
that formal training is better signaled to the labor market.

The reported generality of training has no significant effects on its marginal productivity or on the
effects of maining on wmover. .

When trajhing is reported to be highly general, training has a larger effect on wage growth than

when taiming is reported t0 be specific. Nevertheless, waining that is reporied 10 be entirely

general has much larger effects on proauctivity growth than wage growth implying that the labor

market treats ihis training as if it were a1 least partly specific to the firm.

These resukts provide support for the view that workers do not pay the full costs of general training and
do not receive wage incresses equal to the full productivity effects of general training. They aliso lend suppon
t0 our hypothesis that the oucomes of training, particularly informal training, are poorly signaied to the labor
market. Because other employers are unaware of its exact character and unable to assess its quality prior to
making hiring decisions; training that is technically general often becomes effectively specific to the firm and
employers chooss to share the costs and benefits of investments in general training (sce Bishop and Kang (1984,
1988) for a formal proof of this statement]. - The second hypothesized reason why shared financing of general
lﬂiliﬂll'nlybcitdn_joiuitmmofunploywwemployeuisﬂlefaadmymmgworkmsmtypially
liquidity constrained while employers are not.




If these conclusions are true, tumover becomes a more important deerminant of training investments than
previously thought. In the standard model, tumover propentities influence the amount of specific taining supplied
but not the amount of general training undertaken. However, if employers finance some of the costs of general
training (or general and specific training are joint products of the same training activity), worker's with high
tumover propensities are likely to find it hard to obtain jobs that offer general as well as specific training. For
those with less than one year of tenure, the probability of staying at the firm for at least 12 additional months is
over 80 percent in the United Kingdom, 76 percent in Japan but only 41 percent in the US (OECD, 1984, Table
33 and 34). mhidamofmminAmﬁca.Mhelpuphhwhyinvumenuinbodlspeciﬁcand
genenal on-the-job training of new hires are lower in this country than in Japan and Germany.

One important reason why tumover is so high in the US youth labor market is job shopping and tryout
hiring. When the manch is fir amanged, both the employer and the job seeker are pootly informed about each
other, 0 they spend the first months leaming abow each other and, if they do not like what they discover, they
terminate the relationship. If they knew more abowt each other going into the mach, there would be fewer
surprises, fewer quits and fewer dismissals. There are good ressons why try out hiring is so prevalent in the US.
There are major institutional barriers to the free flow of information about job applicants—such as EEO testing
guidelines.d\efailuxeofhidud\oolstosendomnmaipnmdmemmnofhwsuiuifbadmmdmom
are given—that do not exist in other countries. German and Japancse employers are much more careful in their
selection of blue collar and clerical empioyees than American employers (Rosenbaum and Kariya 1987; Koenig
1987). )

A second reason why tumover is higher in the US is that there are fewer legal and contractual obstacles
10 layoffs in the US (Sengenberger 1985; Flanagan 1986).” Thirdly, tumover appears to be less costly for young
Ametican workers than for young German and young Japaness workers. It has already been noted that specific
training is more extensive in Japan, and the loss of these investments is a disincentive to tumover. Tramsition
costs aiso discourage turnover (Bishop and Kang 1988) and there is reason to believe that there may be differences
across countries in the magnicude of these transition costs . In some countries, quitting or being laid off does
sﬁmdmmwdnm'smmwdnlikelihwddﬁtuhgmgoodjob. The best Japancse
employenhileanidtmofhiﬁschoolmmuutodhcﬁmmmmmmm The
reverse prevails in the US. Quitting appears 10 be much lesx stigmatizing in the US than in Japan particularly for
young workers.

lnGem-ny.thewu\ﬁeahipchnveammemanhpmhﬁonuypeﬁwdwingwhidtd&apmym; =
out of the contract without serious consequences. Nevertheless, only S percent of apprentices change employers
during this period. An apprentice who quits his apprenticeship after the probationary period will find it very
difficuk to get another one. As a result, about 95 percent of those who finish the first 3 monthe of their
mtdwd:ipsickvid\itfwduefullﬂmynummﬂ\epafommemmumad“a\d. While,
apprentices are not subject 10 layoff when there is slack work, jouneymen are. Who is laid off is often based
on job performance not senioricy, so being laid off is more stigmatizing than it is in the US. To protect
dmlvafmmksﬁmcuummnwpinruunploymcamwhid:mducednpmblbﬂityof
layoffs by front loading compensation and mandating severance pay.

".Fhmmmmmmhgnmofwmgfuldudimmbﬁngmbypm
jury awards has significatly raised the risks and cows of dismissing workers in the US. This may
for senior employees but such cases are seldom brought when the dismissal comes in the firm two
employment. RmdmmofmwihmmmSymdmdomwwhWy
higher in the US than in Europe (OECD 1984)
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The rex'k is lower tumover, a higher payoff to employer investments in specific and general training,
greater training investment and, as a result, strong productivity growth. Mincer and Higuchi (1988) coerectly point
out that causation also runs in the opposite direction--high rates of investment and technological progress increase
the retums to training and raise the disincentives for tumover.

An examination of equations 11 and 12 suggest a number of additional reasons for the relatively low level
Of on-the-job training investment in the United States. The most obvious explanasion of the heavier investment
in training by Japanese corporations is the very low costs of capital they face. The fact that Japanese cor. “anies
oyuui\ginﬂleUSspa\dnmonm’mhgmmAmﬁancompnniesinﬂtemindwyptmidafmﬂumm
for this hypothesis (Mincer and Higuchi 198R). Asecondpos:ibleexpluhﬁonisdmlwmcamm
workers are better educzted and consequently faster leamers (ie. P'(l) is higher in Japan). A third explanation is
ﬂnnﬁnﬁmvapwhidtpnmwkilledAmﬁanwakmﬁmoffuingtopayf«gu\aﬂmhgby
accepting & sub-minimum wage during the training period.

A fourth reason for the contrast is the lack of a strong apprenticeship sysiem in the US. The standardized
wﬁmhmumdﬂwpmﬁcmymuﬂna\doftheuppmﬁmhipmmunqmlhyandnuuteofthe
training is well signaled to employers in Germany, Switzerland and Austris. The result is that the worker can
count on benefiting from doing a good job in their apprenticeship even if the training employer does not keep
them on. Sheedteﬁmnepgyoffismiﬁ.cmanappvemiw:mwillingwmmaamgedmkmly
about one-quaner of the wage they will be able to command at the end of the apprenticeship. If the apprentices
were adults, they could not afford to accept so low a wage. Mvam.however.waltmwhobeamdtylive
at home are heavily subsidized by their parents. Consequently, the liquidity constraint that is such a barrier 1o
heavy investments in general training in the US is much less of a problem in Germany.
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